Abstract
Introduction
Brazil's prison population in 2013, including people in police custody, was 574,027 inmates, which is equivalent to a national incarceration rate of 393.3 per 100,000 population. In the same year, the shortage of prison places in the national prison system amounted to 220,057. Brazil has the second highest prison population in in the Americas after the United States Prisons in Brazil are characterized by a number of structural and procedural deficiencies that directly affect the health and rehabilitation of offenders. Studies have shown that factors such as inactivity, overcrowding, lack of health, social services, and education professionals, as well as precarious infrastructure and an insalubrious prison environment reinforce stigmas and breed iniquity and disease.
Other studies have shown that the prevalence of mental disorders is higher among prisoners than in the general population 2, 3 . Estimates of prevalence of severe mental illness among prisoners range between 10 and 15%, compared to 2% in the general population 4, 5 . Over half of inmates in the United States have mental health problems: 56% of state prisoners, 45% of federal prisoners, and 64% of inmates in local jails 6 . Teplin et al. 4 points out that the prevalence of mental disorders among prisoners in the State of Chicago was three to four times higher than in the general population. Furthermore, this difference was even higher among women prisoners for all mental disorders except schizophrenia, suggesting that gender differences exist. The most common mental disorders observed by Teplin et al. were depression, substance abuse, and posttraumatic stress disorder. In addition, approximately 81% of women prisoners in Chicago had experienced some kind of psychiatric disorder 4 Research carried out with French prisoners found that 40% of inmates of both sexes had mental disorders 7 , while a nationwide study of inmates undertaken in New Zealand revealed a high prevalence of mental problems, particularly those associated with drug abuse, psychosis, affective disorders, obsessive-compulsive disorder and post traumatic stress 8 . A study conducted in England and Scotland demonstrated that nine out of every 10 prisoners had a mental disorder and revealed quite alarming prevalence rates for particular disorders: psychosis, 10% of men and 14% of women; neurosis, 59% of men and 76% of women; alcoholism, 58% of men and 36% of women; attempted suicide, 2% in the last week, and 25% of women over the last year 9 . A study in Honduras found that the overall prevalence rate of mental disorders among prisoners was 43.7%
10 . In Brazil, a study conducted in the State of São Paulo in 2006 showed that the prevalence rate of mental disorders among the prison population was high, especially among women. The same study revealed that 61.7% of prisoners had suffered from some type of mental illness during their lives and that around 25% of prisoners in closed systems had had a mental disorder during the 12 months leading up to the study. Furthermore, around 11.2% of male inmates and 25.5% of women prisoners had suffered from some form of severe mental illness, which is equivalent to 60,000 prisoners when extrapolated to the national level 11, 12 . Depression among prisoners is a widely researched topic. Symptoms consist of a persistently depressed mood, loss of joy or interest in life, and lack of energy, which lead to fatigue and reduced activity levels. A study conducted in the State of Paraíba that used a depression screening scale showed that 22.9% and 33.1% of male and women prisoners, respectively, had moderate to severe depression, and that 10.5% of men and 17.2% of women suffered from severe depression 13 . The findings also showed that the prevalence of moderate and severe depression was higher among new prisoners, while mild depression was more prevalent in older prisoners, suggesting that inmates adapt to the prison environment over time. A study carried out in the south of Brazil showed that the prevalence of severe depression among women inmates was 48.7% 14 . Another study conducted with the prison population of the State of Santa Catarina showed that symptoms of depression were associated not with specific mental disorders, but rather with the insalubrious environment of prison settings, including factors such as: overcrowding, which means that prisoners have to sleep together in the same bed or on the floor; dark foul smelling and unventilated cells; poor diet; sedentary lifestyle; living with violent and aggressive people, including correctional officers; confinement in "solitary", where physical space is minimal; and being deprived of sunlight and human contact 15 With these concerns in mind, this article aims to assess the mental health status of prisoners and people in custody of both sexes in the State of Rio de Janeiro, based on the prevalence of symptoms of depression and stress and their association with personal, family, and prison-related factors, and explore the link between these two mental disorders.
Materials and Methods
The data from this study came from a cross-sectional study of self-rated health assessments among the prison population of the State of Rio de Janeiro conducted in 2013. Health status, life habits, use of health services, and quality of life were measured using an anonymous, self-completed questionnaire collectively administered by a team of qualified researchers.
The study sample of 24,231 inmates incarcerated in 33 units of the State of Rio de Janeiro Prison System was proportionately stratified according to location of the prison unit (Capital, Baixada and inland) and sex (male and female). The following facilities were excluded from the sample universe: hospitals, penal institutes, patronatos (young offenders correctional facilities), casas de albergado (open correctional facilities), colônias agrícolas (prison farms), and military facilities.
Proportions were estimated using an absolute error of 7%, 95% confidence level, and a prevalence rate of 50% for each of the events of interest. The final sample consisted of 1,573 individuals: 1,110 men and 463 women. The analyses incorporated weighting and a sampling plan 20 .
The following stages were undertaken prior to data collection in the prison units: (1) a list of names of all prisoners housed at each unit was obtained from the Public Prosecutor's Office; (2) prisoners were randomly selected to draw the study sample; (3) an official letter was sent to the director of each unit to schedule research activities and inform the names of the researchers. Upon arrival at each unit, the prisoner name list and a list of replacements was handed to the chief of security, who initially located the wing or pavilion where each prisoner was housed. This stage was particularly time-consuming since the lists supplied by the Public Prosecutor's Office were out of date, thus making it necessary to use the replacement list, also drawn up from randomly selected prisoners from the lists originally provided by the Public Prosecutor's Office.
After the prisoners were located, they were escorted to a room where the questionnaires were administered. Before the application of the questionnaires, the research team spent a significant amount of time explaining the study to the prisoners. The informed consent form was read out loud and all doubts were resolved. It was also explained that researchers were at hand to help prisoners interested in participating in the study who had trouble reading or writing fill out the forms.
The following personal characteristics were considered: age group (18-29, 30-49, 50 years and over); skin color (white, black/brown, yellow/ indigenous); whether the individual practiced a religion and frequency (yes, frequently; yes, sometimes; no); marital status (single, married, widow(er), separated); existence of symptoms of depression assessed using the Beck Depression Inventory
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; and existence of symptoms of stress measured using the Lipp Stress Symptom Inventory for Adults. The following variables related to the prison environment were also covered by the questionnaires: family ties (maintains strong ties, maintains normal/weak ties, does not maintain ties, does not have a family); existence of family visiting in prison (yes, no); length of time spent in prison (under a year, between one and 9 years, and 10 years or over); performance of work tasks in the prison (classified and nonclassified).
The Beck Depression Inventory is a 21-item, self-report rating inventory that uses a four-point scale to indicate the degree of severity of depression 22 . The scores of each item are summed to obtain a total score that is used to classify individuals as follows: minimal depression (0 to 11 points), mild depression (12 to 19 points), moderate depression (20 -35 points), and severe depression (36 -63 points) . In the present article, the outcome variable depression only encompasses the categories moderate and severe depression.
The Lipp Stress Symptom Inventory for Adults (LSSI) 23 is based on a three-stage stress model developed by Selye
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: stage 1, alarm; stage 2, resistance; and stage 3, exhaustion. However, an evaluation of the original tool led to the addition of another stage prior to exhaustion called near-exhaustion. The LSSI consists of three sections that reflect the four stages mentioned above, the second of which assesses two stages together. Each section lists the physical and psychological symptoms associated with each stage. The first section refers to symptoms observed in the last 24 hours, the second to symptoms experienced in the last week, and the third to symptoms in the last month. The scale encompasses 37 physical symptoms and 19 psychological symptoms. This tool allows the assessment of the following: (1) whether the individual is experiencing significant symptoms of stress; (2) which stage of stress a person is passing through; and (3) the most frequent symptoms (physical or psychological). Determining the final score involves a series of stages and the use of correction tables, beginning with the sum of the symptoms marked in each section to obtain the score for each of the three sections. A score of over six, three, and eight in the first, second, and third sections, respectively, indicates stress. The corresponding percentage for each raw score is then determined using the correction tables. The largest percentage indicates the stage of stress, where section 1 is the alarm stage, section 3 is the exhaustion stage, and section 2 is divided between the resistance (score between 4 and 9) and near-exhaustion (score between 10 and 15 with a percentage of over 50) stages. Finally, two other correction tables are used to determine the prevailing symptoms (physical or psychological).
Statistical analysis was performed to determine the simple and relative frequency of the study variables. Subsequently, bivariate analysis was performed using depression and stress as outcome variables. The chi-square test was used to explore the association between the outcome variables and the other study variables, adopting a 5% significance level. Four models were then run to analyze the outcome variables by sex. Initially, variables with p-values of less than 0.20 were entered into the logistic regression model. Variables with p-values of less than 0.05 were maintained in the final model. Crude and adjusted odds ratios and their 95% confidence intervals were calculated. Statistical analysis was performed using the complex samples module of the software SPSS version 20.0 and the Survey package of the program R 3.1.2. Expanded data was used to permit inferences about the study population.
The t-test was used for independent variables to determine whether there was any difference between men and women for moderate symptoms of depression and stress. In addition, using the original scores obtained for depression and stress, simple linear regression was used to determine whether there was an association between the two outcomes of interest, where the variable stress was included in the model as a predictor and depression as an outcome variable.
This study was approved by the Research Ethics Committee of the Oswaldo Cruz Foundation and was conducted in accordance with the National Health Council Resolution Nº 466/2012 that regulates research involving human participants. Table 1 shows the prisoner profile by sex. It can be observed that over half are in the 18-29 age group and have black/brown skin color. Approximately 80% of the inmates practiced some kind of religion frequently or sometimes. With respect to marital status, 47.2% of the overall sample were single and 43.7% were married, while the proportion of women prisoners that were single was 58.8%.
Results
Strong family ties were maintained by 77.4% of the prisoners from the overall sample and by only 68.7% of women prisoners. Visits were received by 73.9% of men and 58.6% of women.
With respect to length of time spent in prison, it is interesting to note that around 42% of men and 47% of women had been in prison for less than a year, and that only 3.2% of inmates had been in prison for 10 years or over. Only 22.9% of prisoners mentioned that they performed work tasks.
The results of the Lipp Stress Symptom Inventory for Adults showed that 35.8% of men and 57.9% of women suffered from stress.
It was also observed that 7.5% of women showed symptoms of severe depression, as opposed to 6.3% of men. It is interesting to note that the prevalence of moderate depression was particularly high: 24.8% among men and 39.6% among women. However, it should be noted that it was not possible to calculate the score for 48% of men and 46.1% of women and therefore, due to the large amount of missing data for this variable, these results should be treated with caution. This problem did not occur with the Lipp Stress Symptom Inventory, where the proportion of missing data was only 1.5%. 
Stress
The results of the bivariate analysis showed that there was a statistically significant association between stress and the variable length of time spent in prison among men (p < 0.001). Table 2 shows the results of the adjusted model used to analyze the association between stress and other variables among male prisoners. The variables length of time spent in prison and family ties were maintained in the final model. The table shows that prisoners who had been in prison for between one and nine years are 0.55 times less likely to experience stress symptoms than those who had been in prison for less than a year, while those with normal/weak family ties are 1.81 times more likely to suffer from stress than prisoners who maintain strong ties.
With regard to women, the results showed a statistically significant association between stress and the variables family ties (p = 0,04) and work tasks performed in prison (p = 0,01), which were maintained in the final model (Table 3) . Thus, as was observed in the other models, prisoners that maintain normal/weak ties are more likely to develop mental health problems (OR = 1.95; IC95% = 1.06-3.63). The variable work tasks performed in prison was a protective factor against stress among women (OR = 0.53; IC95% = 0.33 -0.85).
Depression
The results of the bivariate analysis showed that among men there was a statistically significant association between depression and marital status (p = 0. Table 4 show that male prisoners who sometimes practiced a religion were 2.34 times more likely to suffer from symptoms of depression than those who frequently practiced a religion. With respect to family ties, prisoners who maintained normal/weak ties (OR = 2.46; IC95% = 1.32 -4.57) were more likely to suffer from symptoms of depression than those who maintained strong ties. Performing work tasks in prison was shown to be a protective factor against depression (OR = 0.49; IC95% = 0.28 -0.87) among men.
With regard to women, the results showed that there was a statistically significant association between depression and the variable family ties, whose p-value was less than 0.20 after logistic regression. Women prisoners who did not maintain family ties were 2.49 times more likely to suffer from depression than those who maintained strong ties.
An analysis of moderate symptoms of depression and stress between men and women showed that there was a statistically significant difference (p < 0.001 and p < 0.001, respectively). Average stress and depression scores were higher among women (20.6 and 19.71, respectively, with a standard error of 1.2 and 0.7, respectively, among women, compared to 11.27 and 16.3, respectively, with a standard error of 0.7 and 0.6, respectively, among men). The results of the adjusted linear regression model used to evaluate stress as a predictor of depression showed that there was a statistically significant linear association for both men (β = 0.14; p < 0.001) and women (β = 0.13; p < 0.001). showed that in state prisons 73% of women prisoners and 55% of male prisoners had at least one mental health problem, while in federal and local prisons these rates were 61% and 44%, and 75% and 63%, respectively. Another study carried out in Chicago 4 observed that 6.4% of men and 15% of women had a severe mental illness such as schizophrenia, bipolar disorder or severe depression, while a study undertaken in Farmington   31 showed that over two-thirds of inmates had had at least one psychiatric disorder throughout their life, almost half had had an anxiety disorder, and that almost a third had had an affective disorder. With the exception of antisocial personality disorder, the prevalence of psychiatric morbidity is higher in women prisoners 31 . The above findings reiterate the crucial importance of providing mental health services in prisons that give special emphasis to the care needs of women prisoners.
The findings show that prisoners in Rio de Janeiro are more likely to be young, black or brown, single (especially women) or married, maintain strong family ties (especially men), and practice some kind of religion. The majority of prisoners have spent only a short time in prison, and few (22.9%) perform work tasks. Providing a more detailed description of this group, Minayo 20 suggests that prisoners are generally poor, have a low level of schooling, worked in the informal sec- 33 poses, Brazilian prisons are "concentration camps for poor people", which are more like "industrial warehouses of social waste" run by public companies than institutions that serve a penological purpose (such as reintegration).
The results of the models run using stress as the outcome variable show the importance of preserving strong family ties for both male and women prisoners. The findings indicate an association between length of time spent in prison and stress only among men, showing that symptoms were more common among newly arrived prisoners than in those who had been in prison for between one and nine years. The variable work tasks performed in prison was shown to be a protective factor against stress only in women.
According to Brazil's Lei de Execução Penal (the Law of the Execution of Sentences), prison work should be educational and productive. However, in practice, work tasks are seen as a way of reducing operational costs or keeping the prisoner occupied 28, 34 . In a study conducted in the State of Rio Grande do Sul, prisoners complain about the lack of work selection criteria and the inertia of institutions when it comes to providing meaningful work tasks 35 .
Canazaro & Argimon
14 observed a significant association between length of time spent in prison and severity of depression among women prisoners in the south of Brazil, in contrast to the findings of the present article, which show a similar association, but only among men. According to Canazaro & Argimon, the condition is less common in prisoners who have been in prison for over 26 months. The study also demonstrated that women prisoners who performed some kind of work activity showed fewer symptoms of depression, as found by the present study.
Ahmad & Azlan 18 highlight that one of the factors associated with the onset of stress in prison is the fact that the individual's perceptions of control over life are severely shaken in prison settings. Other factors that facilitate the onset of stress are unsuitable environments, overcrowding, poor diet, sedentary lifestyle, and social relationships formed by inmates.
The results of the models run using depression as the outcome variable show, once again, that preserving strong family ties is the only protective factor common to both male and women prisoners. Two other factors were also important among men -frequently practicing a religion and performing prison work tasks.
Few studies in Brazil have addressed mental health in the prison population and its relationship with religiousness. A study conducted with 358 women prisoners in São Paulo showed that being more religious was associated with a lower prevalence of mental disorders in the bivariate analysis: however, the variable was not maintained in the multivariate analysis 36 . The study showed that the prevalence of disorders was lower in women who said they were very religious and religious than in those who said that they were not very religious or did not follow a religion. The international literature suggests that religiousness is a protective factor against mental health 37, 38 . One study involving women prisoners in Ribeirão Preto in the State of São Paulo found that those who did not practice a religion were 6.09 time more likely to suffer from moderate depression, and that this likelihood was greater among young women 39 . The association between stress and depression observed in this study is corroborated by other studies 18, [40] [41] [42] . Trestman et al. 31 observed a high rate of psychopathological comorbidity between prisoners, highlighting substance dependence, posttraumatic stress disorder, and severe depression. These facts suggest the need for a wide-ranging assessment of mental health in prisons. Limitations of this study include the reliance on self-reported data rather than clinical assessment of mental health and the lack of a more comprehensive investigation into the comorbidity of mental disorders among prisoners. Further research using more complex and comprehensive methodology is necessary to gain a deeper understanding of these aspects among this vul-nerable group. Further research is also necessary with the target audience of this study using the Beck Depression Inventory given its complexity and the wide range of disorders encompassed by this tool. It is important to note however that these limitations did not substantially affect the analysis. Furthermore, the fact that items were left unanswered by certain participants did not substantially affect the results since these items did not address specific issues and the individuals that did not complete the items did not differ from those who completed the questionnaire.
Final considerations
The findings of this study indicate the need for greater investment in the prison system to improve the availability and quality of mental health services in prisons in order to deliver adequate care to this group, with an emphasis towards women prisoners. It is important to highlight that family ties is an important protective factor against mental health problems. Therefore, apart from being a right that should be protected, giving prisoners the opportunity to maintain family ties is a protective factor against the aggravation of emotional problems.
We believe that these results provide an important input for informing future interventions in the prison system and the elaboration of mental health policies. Such demands were highlighted by the National Prison System Health Plan (Plano Nacional de Saúde do Sistema Penitenciário) created in 2003. This document provides for the development of actions to prevent psychosocial health problems caused by imprisonment and reduce the serious damage to health caused by the use of alcohol and drugs. However, these goals are far from being met.
The provision of health care to people deprived of their liberty is a human right. However, it is necessary to go beyond the simple diagnosis and treatment of mental health problems and other prisoner health demands: the whole prison system must be rethought given the many elements of prison settings that put prisoners at risk of ill health, including overcrowding, cell conditions, inactivity, and poor diet. In its current form, the prison system often deepens the social exclusion experienced by prisoners prior to incarceration.
The cumulative effect of the factors mentioned above on prisoner health together with the lack of adequate healthcare provision in prisons lead to the deterioration of physical and mental health, resulting in the violation of a fundamental right of those who are imprisoned -to enjoy good health. There is an urgent need to acknowledge that the only right that a prisoner should lose upon being incarcerated is the right to liberty; all other rights should be protected. Unfortunately the reality is different in the State of Rio de Janeiro's prison system.
